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INTRODUCTION. 

A demand for hardier and more drought-resistant wheats was 
created with the progress of settlement of the drier portions of the 
Great Plains area. In response to this demand, the United States 
Department of Agriculture began about 1898 to improve the wheat 
crop of that area by the introduction from eastern and southern Russia 
of varieties which were thought to possess hardiness and drought 
resistance. T’o determine the value of these varieties they were 
tested at agricultural experiment stations in different localities in the 
Great Plains area. The principal economic result of this work was the 
introduction of Kharkof winter wheat and Kubanka durum wheat.? 

Some of the other varieties obtained were found of value for dry- 
land areas. Among them was the Ghirka Spring wheat, which was 
both, productive and drought resistant, but comparatively low in 
milling value. Its improvement in yield and quality is the subject 
of the present paper. 
i i ge ie A ON BO SOAS PN CORR tos 

1 Carleton, M. A. Hard wheats winning their way. In U. S. Dept. Agr. Yearbook, 1914, p. 391-420, 
fig. 22-25, pl. 35-41. 1915. 

60143 °—16——1 



2 BULLETIN 450, U. S. DEPARTMENT OF AGRICULTURE. 

HISTORY AND DESCRIPTION OF GHIRKA SPRING WHEAT. 

The Ghirka Spring is the principal variety of beardless red spring 
wheat grown in Russia, particularly in southern Russia and the 
Volga River district. It forms a large part of the wheat exported 
from Russia.1 This wheat has been introduced into this country 
several times. During the period from 1898 to 1904, inclusive, eight 
lots were obtained by the Office of Cereal Investigations of the United 
States Department of Agriculture. These lots are recorded as Cereal 
Investigations Nos. 1046, 1047, 1051, 1192, 1517, 1534, 2644, and 

2646. 

Other importations of this variety of wheat have been made by 
Russian immigrants. Joseph Dukart, who settled at New England, 
N. Dak., brought a 2-pound lot from Russia in 1905. From the 

Fig. 1.—Heads of eight varieties of wheat grown at the Dickinson substation: (1) Kubanka durum; 

(2) Arnautka durum; (3) Preston; (4) Ghirka Spring; (5) Rysting Fife; (6) Marquis; (7) Crossbred 

Bluestem; and (8) Haynes Bluestem. 

increase of this, several thousand acres are now grown annually in 
western North Dakota as ‘‘Russian’’ wheat. So far, however, the 
variety has never become commercially important in this country, 
though its acreage may be expected to increase. 

The Ghirka Spring wheat has been placed in the Fife group of 
spring common wheat by most writers, as its characters are essen- 
tially the same as those of the varieties of that group (fig. 1). It dif- 
fers from the Red Fife varieties in that it is earlier, has pubescent 
leaves, and the spike is a little more slender and distinctly more 
tapering at the tip. The kernel is slightly longer, a paler red, and a 
little softer. 

1 Carleton, M. A. Triticum vulgare. Ghirka. In U.S. Dept. Agr., Bur. Plant Indus. Bul. 66 (Seeds 

and plants imported), no. 6002. 1905. 
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There is a variety known as Ghirka Winter (C. I. No. 1438), which 

apparently differs from Ghirka Spring only in the winter habit and in 
having a shorter, stouter spike. 

EXPERIMENTS. 

This paper contains the results of experiments with only one of the 
department’s introductions, Ghirka Spring (C. I. No. 1517) from 
Grodno Province in Russian Poland. 

The experimental data are discussed under three separate topics, 
yield, quality, and improvement. The yield of the original unse- 
lected Ghirka Spring wheat is compared with that of three standard 
varieties at a series of seven stations during a period of seven years. 
The milling and baking qualities also are compared with those of the 
same three standard varieties grown at the Dickinson (N. Dak.) sub- 

station during three different years. Finally, the progress being 
made in improving both yield and quality by pure-line selection is 
shown. 

COMPARATIVE YIELDS. 

Ghirka Spring wheat has been tested in comparison with other 
domestic and foreign wheats at several agricultural experiment sta- 
tions in the Great Plains area. Some of these tests have been con- 
ducted by the State stations, some by the United States Department 
of Agriculture, and some by the two in cooperation. 

At the time this wheat was included in the varietal tests at the 
experiment stations in the northern part of the Great Plains, Blue- 
stem and Fife were the standard wheats grown in that district, while 
durum wheat was becoming better known and its acreage increasing. 
The experiment stations were testing several varieties and strains of 
Fife and Bluestem wheats and many new varieties of durum wheat 
which were then being imported. The object of these varietal experi- 
ments was to determine which group of wheat was best adapted to 
each locality. 

The work at the start was considered a local problem. The varie- 
tal tests at each station were practically independent of those at any 
other. As the work progressed, the best adapted groups and varie- 
ties became more and more evident at each testing station. When 
the results from all the stations in one part of this area are compared 
only group adaptations usually are shown. The best variety in each 
group has been not always the same at all stations. In some cases 
the variety leading at one station has not been grown at some of the 
other stations or, if grown, has been discarded if the yields were not 
satisfactory. For these reasons it is difficult to compare the results 
from individual varieties at a group of stations. It is possible, how- 
ever, to present yields of Ghirka Spring wheat (C. I. No. 1517) from 
seven experiment stations in the northern Great Plains during the 
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period of seven years from 1908 to 1914, inclusive. Yields of Ku- 
banka durum wheat (C. I. No. 1440) and Haynes Bluestem wheat 
(C. 1. No. 2874, Minn. No. 169) for the same years at the same stations 
are given for purposes of comparison. 

It is desirable to compare the performance of Ghirka Spring with 
that of some other Fife wheat; but no one variety of Fife wheat 
other than Ghirka has been grown at all of the seven stations during 
this entire period.. However, the Rysting Fife (C. I. No. 3022) has 
been grown at more stations during the period than any other variety 
of this group and is chosen for comparison. Yields of Glyndon Fife 
(C. I. No. 2873) have been substituted at the stations where the 
Rysting was not grown. The two varieties are very similar in 
appearance and are only different strains of Fife wheat. 

The seven stations for which results 1 are presented are Moccasin, 
Mont.; Williston, Dickinson, and ae: N. Dak.; and Brookings. 

Earner. and New- 
ell, S. Dak. The lo- 
eation and elevation 

W/LL/ISTON 

Ae 1875 of these stations are 

20 | NM. PAOTA shown in figure 2. At a oO 

MONTANA wees all the stations except 
Edgeley, the work was 
conducted coopera- 
tively by the United 
States Department of 
Agriculture and the 
State experiment sta- 

2,950 PUGH ITORE 

Fig. 2.—Sketch map of the northern Great Plains area, showing the tions. At Edgeley the 

location and elevation (in feet above sea level) of the seven experi- teagts were conducted 
ment stations, results from which are discussed in this paper. 2 

entirely by the State, 
and the results given are quoted from the published annua! reports 
of that substation for 1908 to 1913, inclusive. The results for 1914, 
not yet published, were kindly furnished by O. A. Thompson, super- 
intendent of the Edgeley substation. 

The annual and average yields of four varieties of wheat, Kubanka 
durum, Ghirka Spring, Rysting or Glyndon Fife, and Haynes Blue- 
stem, grown at seven northern Great Plains experiment stations for 
the 7-year period from 1908 to 1914, inclusive,” are shown in Table I. 
The average yield of each variety for each station and also the average 
for all stations are shown graphically in figure 3. 

1 These data have been accumulated at the various stations by the following members of the scientific 

staff of the Office of Cereal Investigations: Manley Champlin (Brookings, S. Dak.); Charles H. Clark, 

J. A. Clark, and R. W. Smith (Dickinson, N. Dak.); J. D. Morrison (Highmore, S. Dak.); E. L. Adams and 

N.C. Donaldson (Moccasin, Mont.); Cecil Salmon and J. H. Martin (Newell, S. Dak.); and F. R. Babeock 

(Williston, N. Dak.). 

2 The manuscript of this bulletin was prepared in the spring of 1915, but publication has been 

unavoidably delayed. This bulletin includes experimental results only to the end of 1914. 

a Oe ee eae 
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The season of 1908 was a favorable one in regard to rainfall at all 
the stations here considered. Rather conflicting results were ob- 
tained with the Ghirka wheat at the different stations. 
cipal agreement in the tests was the outstanding yield of the Kubanka, 
surpassing the other varieties of wheat at Williston, Brookings, 
Highmore, and Newell, and equaling the yields of the Haynes and 
Ghirka Spring for first 
place at Moccasin and 
Dickinson, respect- 
ively. The Ghirka 
outyielded the other 
varieties at Edgeley, 
but, on the other 
hand, gave the lowest 
yield at Brookings, 
Highmore, and New- 
ell. The exception- 
ally low yield of the 
Ghirka at Highmore 
and’ Brookings was 
due, in part at least, 
torust. The average 
yield at the seven 
stations showed Ku- 
banka first, Rysting- 
Glyndon second, 
Haynes third, and 
Ghirka fourth. 

The season of 1909 
was unusually favor- 
able at all the sta- 
tions. Kubanka 
durum wheat gave the 
highest yields at Moc- 
easin, Williston, Dick- 
inson, Edgeley, and 
Newell. The Ghirka 
led at Brookings and 
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Fig. 3.—Diagram showing the average yields of four varieties of 

spring wheat and the annual and seasonal precipitation at seven 

experiment stations in the northern Great Plains area for the 

7-year period from 1908 to 1914, inclusive. 

Highmore, ranked second at Moccasin, third at Williston, and fourth 
at Dickinson, Edgeley, and Newell. Under the humid conditions of 
this year rust again caused a reduction in the yield of the Ghirka. 
For all stations the Kubanka ranked first, Ghirka second, Haynes 
third, and Rysting-Glyndon fourth. 

The dry season of 1910 reduced the yields at all stations, and the 
results were entirely different from those obtained in previous years. 
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The Kubanka produced relatively low yields at all stations. This 
was caused by the sterility of the florets, probably induced by a 
combination of drought factors. The Ghirka ranked first in yield 
at Moccasin, Williston, Dickinson, and Newell; second at Edgeley 
and Brookings; and fourth at Highmore. The results of this year 
showed that the Ghirka variety possessed real value as a drought- 
resistant wheat. For all stations the Ghirka ranked first, Rysting- 
Glyndon second, Haynes third, and Kubanka fourth. 

TaBLe I.— Yields of the Ghirka Spring and three other varieties of wheat grown at seven 
experiment stations in the northern Great Plains area, 1908 to 1914, inclusive. 

Yield per acre (bushels). 

Station and variety. c a | l 

1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 ee 

Ne eT a A I a | | 

Moccasin, Mont.: 
Ko hankaese coe 22. oc) os aoe ote cece 1440 | 5.0] 37.8] 8.8] 33.0] (@) | 30.7 | 23.0] 23. 
Giochi 6 OE Me ec) 1 ee 1517 | 3.3] 34.2] 13.2} 25.2] (2) | 29.0] 23.0} 21. 
WYSE oa Foci 4: 22 J arene see ee 3022 | 2.5 | 29.0 | 13.0} 27.0} (@) | 26.7 } 23.0} 20. 
Hay eS Sh fe Seses 2a el es eee 2874 |05.0 | 29.7] 9.1] 18.7] (@) |¢22.8 |c18.6| 17. 

Williston, N. Dak.: 
Kubanka eee iata: Hiatal aa sis Sela me aeias Ore mates 1440 | 12.6 | 39.1} 11.0] 8.9 | 51.0 | 33.0 | 53.8} 29. 
Gninka ee eee Lc Sian Ao e eee GT] (C102 7-| 3322 1-20) 2)) 1229) Bla eon et eee 
Gl ymd om. ese a oe oss eae eee 2873 | 9.8 | 31.2] 13.9] 8.0] 44.7] 28.2 | 49.2] 26. 
ea yMes | ec. semmciae cise ecicicin'e ol sa ee eee 2874 | 10.5 | 34.3] 8.8 | 09.2 | 44.3 | 30.0 | 42.5] 25. 

Dickinson, ae Dak.: 
Kubanka. SOD ae Oso boa Sete eenaecCaS saab eee 1440 } 23.5 | 33.7] 14.9] 3.8] (@) | 26.7] 14.2] 19. 
Ghinka Gee sac secs een eae aen ane 1517 | 23.5 | 28.9 | 28.6] 9.5 | (2) | 26.6] 11.3] 21. 
Rysting xe ae ey epee ea 3022 | 22.3 | 33.0] 20.7| 7.7] (2) | 28.1] 12.4] 20. 
RA cry ATES cet a dso so 2874 | 21.4 | 30.0 | 13.1] 86] (a) | 24.8] 8.3] 17. 

Edgeley, N. Dak.:¢@ 
Kubanka (Edgeley INO36) 22885 22 Sane eee 11.5 | 27.8 | - 5.8 41°223 | 34.50) Qh | Aeon ate 
Ghinka (iidgeley No.1G62) 2 225 523. ase- lees T2544) 19ST AN 729). 22 0): 20-4 | S02 Ga OnOn estas 
Rystine@h dseleyoNOss) nese ee- = eee yas pees 1OS1 | 2023) 6524 16) | 2 | Dos 2e aes Uri eet ss 
Haynes (Edgeley INO: 46) ince eck os eee eee 7.9 | 19.9} 9.0] 2.0] 23.5] 27.8] 4.0) 43: 

Brookings, S. Dak 
Kubanka Shea Sn cose sosseubceusEsessaososs ss 1449 |} 16:1.) 11.8.) 12:7 |) 4.2) |, 28-0:} 28°35) SosOnlst6: 
Ginko eee see eo os oe one os 1517 S285) Liz | 16.2 -8 | 18.0] 26.7 |¢8.7 13. 
Hysting SO BAES 6 d5re Se Ses sous a Go ooSHapanSs 3022 | 14.9 | 15.5 | 16.9} 3.0] 16.8] 20.0} 9.2] 13. 
PETE VAIOS ee aerate ee ceria tae eee nee 2874 | 11.6 | 16.9 | 15.7 2.8 | 15.8 | 20.2] 2.5] 12. 

Highmore, 8. Dak.: 
Ke pankate sense er cee ese ees Bee oica tons 1440 | 22.7} 17.0] 8.0] 0 VL) 22207 SONe e280: 
Ghirka ee ese scone oe ein eee ESL BES) Ate te lh O52 eo 254625 ebigs te 
Glyndone 2 ose se. d= 5 ces sae OO eee Ree 2873 | 18.9 | 15.8 | 12.2 0 0 8.7 7.3 8. 
TET ORV AICS ieee eo ne See ee sere ae ee 2874 | 14.7 ; 17.2 | 10.0 0 DEANS Oecd 1.5 8. 

Newell, vs. Dak.: 
Ri hawks ots: chee Oe Oh. eleamenveias 1440 | 24.9 | 21.4] 5.3] 0 0 15.6 |¢5.9 | 10. 
Ginter ee 151g | 46025) 1027 1258128 1.9916.3|/¢6.1] 9. 
GV Stine {feo 2 os. Weskocs ees ascents 3022 | 19.3 | 15.0 | 10.3 | 0 0 15.0] 5.1 9: 
Haynes SS esecessadedd ssedsososassesae5e5 2874 | 18.3] 13.8] 9.0] 0 0 Uy bel eotesil 8. 

Allstations: 
(Koibanikass esses sees se sacar canes « 1440 | 16.6 | 26.9 9.5 70) 22590423. 4 S209 18.1 
che oo spe SS ShascesesSeacasSsess soscas st 1517 |. 11. 4 |) 23.3.) 15.0-] 720 | AS: S22e 5 GSS teas: 
WING 45 socsdsosboscssseccsssasosseccsecs 3022 ~ = et Eas Fe cee Pg een 5873 |f13-3 | 22.8 | 13.3 | 6.8 | 16.6] 21.6 | 17.7] 16.0 

NOLO 7, 5.9 | 12252 2iee ae 14.9 Eiciyddes oe ee ee. Seer a snes | 2874 | 12.8 | 23. 

a Destroyed by hailin 1912. 
b Yield of Haynes Bluestem (C. I. No. 3021, Minn. No. 51). 
¢ Computed from the yields of the other varieties shown. : 
d Resultsfrom State substation; work not cooperative. Edgeley numbers and C. I. numbers represent 

the same original stocks. 

A second successive dry season occurred in 1911 at all stations 
except Moccasin. There a plentiful rainfall caused the production 
of large yields. Under the favorable conditions at Moccasin, the 

i Salmon, Cecil. Sterile florets in wheat and other cereals. In Jour. Amer. Soc. Agron., v. 6, no. 1, 

p. 24-30,2pl. 1914. 

SINWRE GC1WOrF NOTONM KFPNON NINH OL CORNMO NOW 
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IMPROVEMENT OF GHIRKA SPRING WHEAT. 7 

Kubanka led in yield, the Rysting ranking second and Ghirka third. 
At the other stations, under severe drought conditions, the yields de- 
creased from the north to the south, no yields being obtained at 
Highmore and Newell. At Williston and Dickinson the Ghirka again 
yielded considerably better than the other wheats, but did not retain 
this advantage at the stations farther south. arly rust, as well as 
drought, reduced its yield at Brookings. For all stations, however, 
the Ghirka ranked first, Kubanka second, Rysting-Glyndon third, 
and Haynes fourth. 

The annual and seasonal precipitation at each station for the seven 
years is given in Table II. The averages of these data are included 
also in figure 3, to aid in the interpretation of the yield data. 

TaBLE II.—Annual and seasonal (April to July, inclusive) precipitation at seven experi- 
ment stations in three States of the northern Great Plains area, 1908 to 1914, inclusive. 

Precipitation (inches). 

Station. 

1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 eee zi 

Moccasin, Mont.: 
LNT GR RR IT i a a 21. 49 22. 97 15. 26 21.15 | 215.00 14. 96 15.67 | 018.58 
FS VERENSYoy aya CeCe BEAT RANE eee ee 10. 57 13. 96 6. 50 7.69 | 27.93 9. 32 9.38 | 09.57 

Williston, N. Dak.: 
SANTA ey eee ep eee ey 13. 49 11.74 10. 28 13. 69 16. 33 14. 28 18. 47 14. 04 
BeaASOM aA areca eter eres ater c 7.00 9. 05 5. 48 5. 70 10. 20 5. 63 11.98 7. 86 

Dickinson, N. Dak.: 
INT ANTE eH TS SSR ee ce a re 19. 48 21. 26 13. 34 15.73 | 219.06 11. 93 22. 74:| 017.41 
SEASONS SSB siae Ge aor SHS aren aere 10. 46 11.53 8.35 5.99 |@12. 46 5.31 16.79 | 69.74 

Edgeley, N. Dak.: 
FNS OW OTD EY eis hes I eae Ee Ue 17. 07 15.14 221: 15. 47 21. 84 19. 82 18. 05 17.09 
SOAS ON ene es Oe rasayana cay oe 9. 24 10. 55 4.01 6. 87 15. 59 9. 06 23 9.79 

Brookings, S. Dak.: 
ANT OT ONO EH LR ae aes a Re 32. 34 22. 34 P27 24. 95 23.18 16. 58 24.15 PPB 
SERIO LE Ne ae re ee a i 19. 60 10. 64 6.74 10. 62 14. 95 10. 69 14. 09 12. 47 

Highmore, S. Dak.: 
GACTUTAUTEN eee ey NIT AI GDL 0. PPR EH 18. 03 eS 15. 87 11.16 12. 46 I(t?) Hoyo 
SEAS OMA mpm suya ues che Late aici 12. 50 8. 52 6. 93 5. 41 6. 00 8. 59 11.98 8. 57 

Newell, S. Dak.: 
SANS OH ETD GN UST ha EN Ue a a 14. 23 1/5 78° 12055 6.64 16. 09 12. 53 11.70 13. 07 
SCASOM AU Sys Sue eee Suet de a 7. 84 IPATE Oat 1. 92 8. 07 5. 66 6.74 6. 97 

All stations: 
ING TMD Uk Dik coh SR ea ea Ear 20. 07 18. 46 IPA ITIL 16. 21 Note 14. 65 18. 33 aa 
SHOPS Oy eH LEE OS a ee te ee arena its OB} 11..00 6. 25 6.31 10. 96 LO: 12. 03 9. 28 

a These precipitation data are excluded from the average because the crop was destroyed by hail. 
b Average for only 6 years, excluding 1912. 

In 1912 the varieties at Moccasin and Dickinson were destroyed by 
hail and no yields were obtained, although very favorable conditions 
existed until the hail occurred. At Williston, under similar favorable 
conditions, unusually large yields were obtained. At Edgeley and 
Brookings the conditions were fair, while at Highmore and Newell the 
third successive droughty year occurred. The Ghirka slightly out- 
yielded the Kubanka at Williston and also led the other varieties at 
Highmore and Newell. At the latter station it was the only variety 
of the four that produced grain, thus showing again its drought- 
resisting ability. Kubanka produced a yield a third greater than the 
other varieties at both Edgeley and Brookings, due largely to the 
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oreater rust resistance of the durum wheat. The rank in yield of the 
other three varieties at these two stations was reversed. For the five 
stations where results were obtained the Kubanka ranked first, 
Ghirka second, Rysting-Glyndon third, and Haynes fourth. 

The favorable season of 1913 resulted in good yields at all stations 
except Highmore. The Kubanka led in yield at Moccasin, Williston, 
and Brookings, the Ghirka at Edgeley and Newell, the Rysting at 
Dickinson, and the Glyndon at Highmore. For all stations the Ku- 
banka ranked first, Ghirka second, Rysting-Glyndon third, and 
Haynes fourth. 

The season of 1914 was favorable at Moccasin and Williston, but 
drought, hail, and rust reduced the yields at the other stations. The 

yields have been computed for certain varieties which were not grown 
at three stations in 1914. The Haynes was discarded at Moccasin 
after 1912 and the Ghirka at Brookings after 1913. The Kubanka 
and Ghirka were unfortunately omitted, through error, from the test 
at Newellin 1914. The yields at Dickinson were damaged about two- 
thirds by hail. Rust reduced the yields at Edgeley, Brookings, and 
Highmore as much or more than drought. 
The Kubanka produced the best yields at Williston, Fidecieg 

Brookings, and Highmore and equaled the yields of Ghirka and Ryst- 
ing at Moccasin. The yield of Ghirka was relatively less at all sta- 
tions except Moccasin than that usually obtained. For all stations 
the Kubanka ranked first, Rysting-Glyndon second, Ghirka third, 
and Haynes fourth. 

SUMMARY OF YIELDS. 

The averages for the seven years from 1908 to 1914, inclusive, cov- 
ering a period of varying seasonal conditions, show a remarkable uni- 
formity of results for the different varieties at each station. The 
Kubanka durum leads all varieties at all stations except Dickinson. 
Had the comparison included the results for 1907 at Dickinson the 
Kubanka would have outyielded the other varieties. A selection 
from Kubanka called Kubanka No. 8 (C. I. No. 4063) also outyielded 
the other varieties at Dickinson for the 5-year period from 1910 to 
1914, inclusive. 

The Ghirka has ranked second at Moccasin, Williston, Edgeley, and 
Newell, and tied with Rysting for second rank at Brookings. At 
Dickinson the Ghirka was first and at Highmore fourth. 

The Rysting-Glyndon ranked third at Moccasin, Williston, High- 
more, and Newell and tied at Brookings for second place. At Dick- 
inson it ranked second and at Edgeley fourth. 

The Haynes gave the lowest yields at Moccasin, Williston, Dick- 
inson, Br scene and Newell. It ranked third at Edgeley and 
at at Highmore. 
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The yield data presented are based on 182 actual determinations 
(crops destroyed by hail not considered). Yields have been com- 
puted in six other cases where the varieties were not sown and actual 
yields, therefore, were not obtained. This makes a total of 188 
tests, or 47 tests for each of the four varieties. In three of these 
vests no yields of grain were obtained from all or from at least three 
of the varieties. In five other tests, either two or three of the varie- 

ties were equal in yield. 
In 39 tests the four varieties can be definitely ranked. There are 

24 possible combinations in which four varieties can rank. The 
varieties actually ranked in 15 of the possible 24 ways in the 39 tests. 
In annual yield, averaged for all stations, the varieties ranked in the 
same order only twice during the seven seasons. This shows con- 
flicting annual results under varying seasonal conditions. 

The varieties ranked first or equaled another variety for first rank, 
as follows: Kubanka 24 times, Ghirka 17 times, Rysting or Cle dan 
6 times, and Haynes 2 times during 44 tests. 

The average acre yield in 47 comparative tests at seven stations 
was 18.1 bushels for Kubanka, 16.4 bushels for Ghirka, 16 bushels 

for Rysting-Glyndon, and 14.9 bushels for Haynes. This shows a 
rather definite agreement of average results under varying seasonal 
conditions. 

It is believed that the data presented fairly indicate what may be 
expected in yield from these four wheats in the northern Great 
Plains during a series of years. 

_ The Ghirka variety has compared favorably with standard durum, 
Fife, and Bluestem varieties, yielding less than the durum but more 
than the Fife and Bluestem varieties on an average at seven stations 
during a 7-year period. While it is susceptible to rust in moist sea- 
sons, it has proved more drought resistant than the other wheats 
here studied, outyielding all others in the dry seasons. 

MILLING AND BAKING QUALITY. 

Quality as well as yield is an important consideration in deter- 
mining the value of a variety. Quality of wheat is thought of m 
many different ways. To the farmer it means grade; to the miller 
and baker it is the ability of a wheat to produce a high percentage of 
flour and aloafoflarge volume. Relatively few data have been gath- 
ered on the quality of the Ghirka wheat as compared with those on 
yield. 

Hard spring common wheats grade as No. 1 Hard, No. 1 Northern, 
No.2 Northern, etc. The Ghirka wheat when marketed has been 
included in the Northern grade. Thesomewhat soft kernel prevents 
its ever grading as No. 1 Hard. No extensive tests have been 
made of the crushing point of the Ghirka kernel compared with 

60143°—16——2 
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that of other varieties. A preliminary test, however, indicates the 
Ghirka to be about three-fourths as hard as the Haynes Bluestem and 
about one-half as hard as Kubanka durum wheat. This confirms the 

| general opinion that Ghirka is a semi- 
ORO RTEIN (Wem ~s 74 harairatherdthanea hand wheat 0 2 #6 8 101214161820 

xveann, Wms | 1525 Many milling and baking tests have 
arerine | | ee been made of Ghirka wheat grown. 
HAYNES ) | | #25 at various stations, but the methods 

YIELD OF STPAIGHT FLOUR-% 
O 102030 4050607080 90 

AVBANHA 

' GHIP HA 

PYSTING 

GLrnvoow 

AAY NES 

LOSS IN MILLING % 
OIA FF IS EFA 

AUVBANHA 

GHIP HA 

AYSTING 
GlrNnoow 

AAYNES 

used by the investigators have varied. 
For several years the Office of Cereal 
Investigations and the North Dakota 
Agricultural Experiment Station 
have studied the milling and baking 
qualities of the principal wheats 
grown at the Dickinson substation. 
During three years, 1911, 1913, and 
1914, the method used was the same. 

These data compare the miiling and 
baking qualities of the Ghirka with 

VOLUME OF LOAF c-c those of the wheats already compared 
ey ea oe Nee : Jane . in 
SSssesssss with it in regard to yield. The data 

AUBANKA 2/30 for the Ghirka, Kubanka, and Haynes 
GHIPAA 2356 2 ee: : c 

See. 2335 varieties are strictly comparable. 
AAYNES 2493 The results from the Rysting in 1911 

and 1913 have been combined with 
those from the Glyndon in 1914 to 

COLOR OF LOAF % 
oO 10 203090506070 80 99 100 

ibe salt gs make the data somewhat comparable AIREA : ; 

Sere. with those onyield. The annual and 
fener average results are given in Table 

III. In figure 4 only the average 
TEXTURE OF LOAF % f 
O 10203040 50 6070 8090100 results are show 193 

pS oercoenca mes eg Pg In 1911, data were obtained on the 
90. 3 . 

S55} i | 90.8 yield of straight flour and on the vol- 
El Se i BS PS ed BS) 

HAYNES 92.0 ume, color, and texture of the loaf. 
_ The Ghirka produced the lowest yield 

an ae eet ene of flour and scored lowest in texture. 
of wheat grown at the Dickinson substation The loaf volume was ereater than that 

cat Wig aaa from the Rysting and the Kubanka, 
and the color of the loaf was better than that from the Kubanka. The 
Haynes gave the highest yield of straight flour, as well as the largest 
volume of loaf. The Rysting had the best color and texture of loaf. 

In 1913, data on the crude-protein content of the kernel and on 
loss in milling were obtained for the first time. In that year the 
Ghirka was highest in loaf volume but lowest in crude-proteim con- 
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tent and yield of straight flour, and it showed the greatest loss in 
milling. The low yield of flour and the loss in milling are especially 
pronounced. ‘This is partly due to a peculiar fluffiness of the Ghirka 
flour. The Haynes gave the highest yield of straight flour and tied 
Kubanka for the highest score in texture of loaf. The Rysting had 
the highest percentage of crude protein in the wheat and the best 
color of loaf. 

The data for 1914 show that the Ghirka is the poorest in crude- 
protein content and color and texture of loaf and shows the greatest 
loss in milling. The Haynes leads in crude-proteim content and tex- 
ture of loaf. The Glyndon yields more straight flour, produces the 
best volume of loaf, and ties with the Haynes in color of loaf. 

The 3-year average of these data shows that the Ghirka variety 
has not compared favorably in quality with standard Bluestem, Fife, 
and durum wheats. It ranks relatively low in market grade, in 
crude protein, color and texture of loaf, and yield of straight flour, 
and has a large loss in milling. The volume of loaf is usually good, 

. although averaging less than that of Bluestem. 

Tasie IIT.— Milling and baking tests of Ghirka and three other varieties of wheat grown 
at the Dickinson (N. Dak.) substation in 1911, 1913, and 1914.4 

Variety. C.I.No.| 1911 °| 1913 | 1914 ae 
5 

Crude protein (N X 5.7) in wheat (per cent): 
TCU ane ae As MS ee: 5 I Ey | See 15.50 | 14.99] 15.25 
Ghirka BEES HON Oe a ee icc TNS i 1517 Ta 14.36 | 13.52] 13.94 

STS ol fen Ue eee ee enn coal 022 " GieripnMs wen tne CS ee SEN (feeesee: 15.80 | 15.33 | 15.57 
TS GSAS ch el ee yeh OE a A a er © ne De ORT 4AG (Geet. 14.99] 15.50] 15.25 

Yield of straight flour (per cent): 
ipa aT RAL eh oe a a a 1440| 71.2| 69.7| 66.9 69, 3 
(Giiaice ee ee BRE oe UMS Ag I CO ae 1517 | 68.7 |: 65.3) | 167.3 67.1 

csr bow It 2] 8] ese lh aoa 
TEU yf iS gai una AAD MO ade OT eat aa RTE Tos |e Tle 2" | eO686 70. 4 

Loss in milling (per cent): 
SWIDPIOIRE 5 SG nocd BoB od ae tne aoa sO sear aaee Soke sa tones TED) \ieee cose 2557 a82 1.70 
CaS Me SU Ge GOGO Sey tal MnO eee agement ir cee ll? |... 5.94] 2.80 4:37 
Ce i a ea Viotiees penne eee eed, Oat 
IBIGKWOGS. . Go Sane doo neo dee cated SBE ARE oe aoc oe SSG = NS 74s a, Sesh ane 2. 68 2. 37 2.53 

Volume of loaf (cubic centimeters) | 
Ra ramen NA aoe eae ee eee | 1440] 1,970] 1,985 | 2,435] 2,130 
GUETIEG LC a NEN EN SD ae ASO ae HU Jef aed a Ha | 1517 | 2,150 | 2,270 | 2,648] 2,356 

Br te e  eu iia in tig el oy 502 IN 2, o60-|) 9,000: gaat aaa 
FETety ose hr sO LIS TUR We ee aN 2874 | 2,320] 2,260] 2,900] 2,493 

Color of loaf (per cent): 
Ue exer cava es sea Si sp |e a Ey AS ot gets ret ie oad 1440 83 93 95.0 90.7 
eh cs I esa OA aE aa a RC Cycom 2 ee | { 1517 85 96 | 91.5 90. 8 

SUI Opera penuaya reat Sya evens. Arc nie sean helene ysy eer opm eum eG ey cig 3022 5 te 
Gigndon ny Aa SEER ae re ILS UCN IS eee ne _ 2873 \ 97 99) 97.0 97.7 
TE RGVAOVES rset Hacks OA alae es My Ne Posi 95 96 97.0 96.0 

Texture of loaf (per cent): 
LOB Tal Sa ere ee eee Rea aR ane 1440 86 94] 95.0 91.7 

Daas oi Set cee ee ME SiS Sales cl Ub tree, ea Ap a le see : 1517 85 93 93.0 90.3 
PSECU oe pI eerie eee Cae 2s alate > ais SR amcge foes Rane Dee eet eae 3022 | ry 

G Baei or ARR See EEUU UNS MUTANS SEO ROIS Nea b 2873 \ i 90 95. 5 90. 8 

a The grain was milled and the bread baked at the North Dakota Agricultural Experiment Station. 
> Results for 1911 and 1913 are from Rysting (C. I. No. 3022); for 1914, from Glyndon (C. I. No. 2873). 
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The Haynes has the highest average yield of flour, volume of loaf, 
and texture of loaf. The Rysting-Glyndon has the highest average 
crude-protein content and color of loaf. The Kubanka shows the 
smallest loss in milling. 

The data given show that the Haynes is superior to the Ghirka in 
all of the six characters studied. The Rysting-Glyndon is superior 
in all characters except loaf volume, and the Kubanka is superior in 
all characters except volume and color of loaf. 

IMPROVEMENT BY SELECTION. 

The high-yielding and drought-resistant power of the Ghirka wheat 
was early recognized at the Dickinson substation. A further improve- 
ment in the yield and quality of the variety was sought through 
isolating a large number of pure lines and comparing them with the 

Fic. 5.—Pure-line selections of Ghirka Spring wheat growing in eightieth-acre plats at the Dickinson 

substation in 1913. 

original. This work was started in 1909, when about 300 heads 
were selected from a plat of the Ghirka wheat.t The kernels from 
these were sown in head rows in 1910. Yield data were obtained, 

and all the best, a large number of the medium, and some of the 
poorest were selected for sowing in 1911. Of these selections, 104 
were sown in 17-foot rows for comparative yields, with the original 
Ghirka mass variety used as a check every third row. Eighty of 
the selections were sown also in rows of varying length to increase 

1 The experiments to improve the Ghirka Spring variety by pure-line selection were suggested by Supt. 

L. R. Waldron, of the Dickinson substation, who has maintained his interest in the work throughout 

the entire period. The original selections were made by Mr. Charles H. Clark, who was in charge of 

the cereal work at the Dickinson substation in1909and 1910. From 1911 toJuly 25,1914, the writer was in 

direct charge of the cooperative cereal experiments at Dickinson. On the latter date he was succeeded 

by Mr. Raiph W. Smith, who continues in charge of the work as Scientific Assistant in Cereal Investiga- 

tions. 
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the seed. Considerable variation was observed in the different pure 
lines, not only in respect to yield but also in the color and texture 
of the kernel, morphological characters of the plant, etc. 

In 1912 the same 104 selections were sown in duplicated 17-foot 
rows with checks. About 20 were sown also in hundredth-acre 
plats. These tests were all destroyed by hail. 

ATT Theda tse TTT TTT TTT 
Li/N TL NAAT ATL 

INIA Ns 
eee an 
NN lb KOO Or © Kr b © 
SPO ARERNSS EAA RAE RH SS ELHSE BEREK 

AAA iM 
arte hil 
LEEEEELH 

OS 6 8 © 

SIS 

=e MOTOAL YIELO. 
OD CTHECTCS 

Se AVERAGE Y/ELO 
OEGCHACHS: 

ACTUAL ¥YSELD 
OF PURE LINES 

== ~~ COMPUTED Vile 
OP PORE LIVES 

1 | 

Fic. 6.—Diagram showing the annual and average actual and computed yields of Ghirka Spring 

wheat (C. I. No. 1517) used as a check and 30 pure lines selected therefrom, grown at the Dickinson 

substation in 1913 and 1914. 

In 1913 the entire 104 selections were again sown in 17-foot rows 
from reserve stocks of seed. In addition, 86 of them were grown in 
108-foot rows and 24 in plats (fig. 5) of one-eightieth acre. This series 
of tests gave considerable information on the behavior of these pure 
lines. 

Samples of the grain from the 24 pure lines grown in field plats 
were used in milling and baking tests in cooperation with the North 
Dakota Agricultural Experiment Station. 
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In 1914 the work was continued. Besides the nursery work, 24 
selections were again grown in field plats. 
the same as those grown in plats in 1913. 

Eighteen of these were 
The wheats were greatly 

damaged by hail which fell shortly before the crop was ripe. The 
plats were harvested, however, and yield data obtained. Milling 

CRUE PROTEIN IN WHEAT (N*S.D% 
O02 ¢6 8 101219161820 

GHIPHA (CHECK) 13.95 

SELECTION NO.F 13.65 
o> Ss 14.00 

"> 66 /%00 

OY 7s 14.59 
See 

YIELD OF STRAIGHT FLOUR % 
O 102030 4050607080 90 

GH/RKA (CEHECH) 68.5 

SELECTION NO.F 69.2 
ie: wae 69.3 

>? 66 70.2 

a °°-72 694 

L03SS a MILLING % 
o17234¢65678 

GHIPHA (CHECHO BIS 

SELECTION NO. F 3.2/ 

2 5 3.52 
29 66 : 413 

°° 72 26/ 
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he 7S 2480 
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© 10 203040506070 80 90 100 
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"66 94.0 

ch C7 915 
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© 102030405060 90400 
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Fic. 7.—Diagram showing the average results 

of milling and baking tests of Ghirka Spring 

wheat (C. I. No. 1517) and four pure lines 

selected therefrom, grown at the Dickinson 

substation in 1913 and 1914. 

that Nos. 4, 5, 50, 66, and 72 produced outstanding yields. 

and baking tests were also made 
on a number of the selections. 

The annual agronomic data for 
the pure lines grown in plats in 
1913 and 1914 are given in Table 
IV, together with data from the 
check plats of the original Ghirka, 
C. I. No. 1517. Im figure 6 are 
shown theresults obtained in 1913 
and 1914 and the average for the 
two years. ‘The pure lines are ar- 
ranged in the actual order of the 
sowings, and the actual and com- 
puted yields areshown separately. — 
The actualyield of the check plats 
and the average for all checks 
are shown by different lines. 
Improvement in the quality of 

Ghirka wheat is more important 
than increase in yield. It was 
hoped that a pure line would be 
found which had the combined 
characters necessary for good 
quality and high yield. Astudy 
of the milling and baking data 
obtained during the two years 
1913 and 1914 on the highest 
yielding selections indicates that 
the desired result was obtained. 
These data are shown in Table V. 

Figure 6 shows that in 1913 the 
Ghirka selections Nos. 4, 5,17,31, 
66, and 72 were outstanding in re- 
gard to yield and that many others 
were better than the parent mass 
variety. The data for 1914 show 

An aver- 
age of the yields of the pure lines grown both years shows Nos. 4, 5, 
66, and 72 to be the best four selections when both actual and com- 

puted yields are considered, each showing an increase of more than 
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3 bushels over the parent variety. No definite conclusions can be 
drawn from the results of only two years, but the data indicate that 
improvement in yield is possible and that progress is being made. 
During the years covered by these data rust was not prevalent and 
no data were obtained on the rust-resisting ability of the different 

- selections. 
The average data for the four highest yielding pure lines and the 

parent mass variety are shown graphically in figure 7. The data 
given for the pure lines each year are an average of one milling and 
two bakings and for the parent variety are an average of these data 
from two plats, or an average of two millings and four bakings. 

In 1913, Ghirka selections Nos. 4 and 66 exceeded the original Ghirka 
in crude-protein content and in yield of straight flour, gave a smaller 
loss in milling, and produced loaves of greater volume, which also 
scored higher in color and texture. This was an improvement in all 
of the characters here studied. Nos. 5 and 72 exceeded the original 
in some characters but failed to equal it in others. 

In 1914, No. 4 gave the highest volume of loaf, but was low in crude 
protein and yield of straight flour, had a high loss in milling, and 
scored low in color. No. 66 scored low in volume of loaf and in 
texture, but otherwise exceeded the check. For the second year it 
showed an unusually low loss in milling. 

Selection No. 5 led in crude protein and yield of straight flour, was 
superior to the original in volume and texture of loaf, and lost less 
in milling. Selection No. 72 was low in yield of flour and in volume, 
color, and texture of loaf. None of the four highest yielding pure 
lines exceeded the original variety in all characters in 1914. 

The average for the two years shows that selection No. 4 was 
superior to the unselected Ghirka in all characters except crude- 
protein content and No. 66 in all characters except volume of loaf. 
No. 5 shows a decrease in crude protein and in color of loaf, while 
No. 72-shows a decrease in the volume, color, and texture of loaf. 
While none of the four best yielding selections has exceeded the mass 
variety in all of the characters studied, a gain in some of the characters 
offsets the loss in others, and the data thus far obtained indicate that 
at least the first three selections mentioned are superior in quality 
to the parent mass variety. 
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TaBLE IV.—Agronomic data for unselected Ghirka wheat, used as a check, and 30 pure 
lines selected therefrom, grown at the Dickinson (N. Dak.) substation in 1913 and 1914. 

Date. Stand. Yield per acre. 

Ghirkaand |C.I nein 4 = te | tee : = > 
See! Nat Bake Ripe HE cP Plants) oti Height.; Actual. Computed. bs per : 

ed, | ity.| P | ] Duel. 

July Aug.— tunity acre. [mated Grain.| Straw.| Grain.| Straw 

Thou- 
Season of 191321 Days. | sands. | Per ct In Bu Cwt.| Bu Cwt.| Lbs 

kas 1517 14 12 113 0 SO) eae 27.3 | 20.41 30.0 | 246 61 
Selections— 

ae Skee 4413 14 12 113 696 94 2.05 | 3056 fo 2o20 | S920rr SIRO 62 
INO. b3255 4414 12 9 110 776 105 34.0} 40.5] 23.3 | 44.3] 28.8 62.5 
No. 12.....| 4415 12 12 113 688 93 3a.4 || 35.3 | 224 Sie | oes Oe 62.5 
INO tote 554 [hoes 10 10 111 844 114 34.2} 31.3 19-6 1-532:3 252 61.5 
Ghirka. . 1517 12 12 113 700 O5 st ase FASS 19.2] 30.0] 24.6 62.3 

Selections— 
No. 15.....| 4416 16 15 116 560 76 ao-2 | 28-8) I928 |) 31.3 243 61.5 
INO SSE 7a se 4417 14 12 113 724 98 34259). 3532 el sen eSoek 2D 62.5 
INO oe. 2 =~ 12 12 113 860 116 34.3 26) 2052 8 DS Oa a2ee 61.5 
IN GG 202827 | == 10 9 110 692 94 S2.ub 2242325 [aS a2 oS 61 
Ghirka....| 1517 12 12 113 7 Sy Bere ee 29.5 | 23.5 | 30.0| 246 62 

Selections— 
IN Go eee SS 12 12 113 608 82 32.4 | 33.0 | 24.3 | 3h 8 | 248 62 
INON 2S sae 4418 14 12 113 868 117 30.07), 34 7} 2526 [= Sb 2422 62.5 
No. 24 4419 14 12 113 728 98 34.0] 36.0 | 25.2] 31.6] 22.6 61.5 
No. 25.. 4420 14 12 113 840 113 34.3 36: 2:1) (26-90 eS064e hs 22, 62 
Ghirka. - 1517 12 12 113 680 1 Aa eee eee: 37.2} 30.1 30.0 | 24.6 62.5 

Selections— 
No. 29.. 4421 10 9 110 860 116 By Sew MSS Ee Me Se7 ee ores 21.5 61 
INOSShetsc Spe ae22 12 12 113 768 104 S20 6 | VSSL08) 2982 | 305 OF abso 62 
INOSS62205 SS: 12 12 113 820 111 32-3 | 34: 8 | 2820) | 99.35 | = 2455 62.5 
INOS EEE aS 12 12 113 836 113 Bibi) |) 38he 26.0 | 29.3 Dae 62 
Ghirka | 1517 12 12 113 648 los eee ese 33.3 26. 8 30. 0 24.6 62 

Selections— | 
INO2402. 22 4422 12 12 113 768 104 1h MSV 1O| PSO ee 2 62 
INOs4 774-35 pores ae 12 13 114 752 102 30.4 | 28.8] 27.91! 27.6 25.4 61 
INOS GIS = aS Seeee 12 9 110 688 93 Se Se a mebos ey fal eT] ORT ee! 24.1 62 
INOS65255-¢ 4424 14 9 110 896 121 Sa74) |) da. O11 2559 eas een aes: 61.5 
INON662——= | 4425 12 12 113 828 112 SESGA)) S52 mecoee (Baw lea a 61.5 
INONGSes- 4426 10 10 111 792 BOA) S55 Se ae Sia 22-0 ote 19.7 60.5 
INO (20. 2-2 4427 11 12 113 720 97 33.95) 3200, | 2125.05 leSosGatercaas 62.5 
Ghirka 1517 12 12 113 684 0 7a] | ere pee 25.2 |} 27.7 | 30.0] 246 61 

Selections— 
INOSZ45 - ea Ree 12 12 113 524 71 34.2 | 19.37) AG} 2400-1 2288 61 

Season of 1914:2 
Ghirka. ...-- | 1517 10 8 112 616 114 41.5 6.4] 17.3 | 10.3] 19.0 51 
Selections— | 

INOR4e= os ae , 4418 10 8 112 532 GOUeS fase 11.2} 20:2 15.8 | 21.6 52.5 
INO2 5) <2 ee | 4414 10 8 112 454 84 37. 2 LBRO eT) 16.4 26.9 S225) 
NO: 12. 22k | 4415 10 8| 112] 436 81} 398] 7.6] 9.8] 85] 10.1 53 
IN Vieseoe | 4417 10 8 112 490 91 39. 2 8.8 9.1 9.0 9.1 aS 
INO 20k ee 10 8 112 460 85 36.7 6.4 | 24.0 5.9 | 2326 49 
Ghirka....| 1517 10 8 112 596 110 41.5 12.0 19. 7 10.3 19/0). 33 a 

Selections— | 
ING BOA ee ae) ae 12 8 112 460 85 39.9} 10.4] 20.6 8.9] 20.1 53 
INOS 24 12285 4419 10 8 112 464 86 39.9 10. 0 23.8 8.6 23.2 OFS 
No. 25... 4420 10 8 112 440 82 41.1 9.2] 20.4 Cee pee ay 52 
No. 29..... 4421 8 8 112 456 85 39.2} 10.0 19.0 8.6 18.9 49 
INovateee- eee 10 8 112 AT 87 39. 4 g 2 17.5 (22) lon fee 52 
Ghirka....} 1517 10 8 112 644 119 39.8 | 12.0 18. 7 10.3 19.0 52 

Selections— 
INOS O62 SS 10 8 112 552 102 41.9} 11.2] 22.1 99> 228 51.5 
No. 40...-.- 4422 11 8 112 472 87 40. 2 10.4 | 28.3 9.6 | 28.0 52 

Selections— } 
INOS442- 21 eee 10 8 112 644 119 38. 1 9.6 15.4 9.2 15.0 51.5 
INOs50222™ 4423 9 8 112 636 118 40.3 12.8 25. 0 1 AW 24.1 a 
INOW Dba See 9 8 112 580 108 41.3 10. 4 Fa 10. 7 22.4 53.5 
Ghirka. 1517 10 8 112 604 112 40. 4 9.6] 20.2 10.3 19.0 5155 

Selections— 
INOYGY Sane) Res 9 8 112 628 116 43.5 1 a ead 62 oa) a oT 18. 7 52 
INOs592s2 = (ee 11 8 112 532 99 38.8 10205) 2276 10.4 | 27.9 51 
INOSGES Sas) a ees 10 8 112 592 110 40. 9 10. 0 17.0 10. 3 18.0 53 
INQS6 2248) 5 ae 10 8 112 516 96 40.7 Qi eas 9.4] 24.5 50.5 
IN@6522 44 4424 10 8 112 544 101 SYBus ti 2 20. 2 122 23.1 51 
Ghirka. 1517 10 8 112 512 95 41.6 10. 4 15.8 10.3 19.0 52 

Selections— 
Nos. 4and 
eee el eines 9 8 112 528 98 40. 1 10. 0 21.8 9.8 24.5 Soak 

No. 66_.--- 4425 9 8 112 584 108 42.6 12.4 1A 12.0 28.8 52.5 
INO J68555 = 4426 10 8 112 524 97 39. 2 9.6 18. 2 9.2 18. 2 51 
INOM E25. ee 4427 10 8 12 496 O2N as ose 14.4 29.8 13.6 28. 2 51.5 
INORLO2S 525 [ee are 14 8 112 664 1S \| Ae 8.4 24.7 7.8 Des 49 
Ghirka....} 1517 11 8 112 596 110 42.4 11.2 22k 10.3 19.0 §2.8 

1 Sown Apr. 21, emerged May 10, harvested Aug. 15, 1913. 
2 Sown Apr. 18, emerged May 2, harvested Aug. 10, 1914. 
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TasLe V.— Milling and baking data for Ghirka wheat, used as a check, and 25 pure lines 
selected therefrom, grown at the Dickinson (N. Dak.) substation in 1913 and 1914. 

Crude Loaf. 

protein Yield | Lossin 
Pla ° (Op T. in " ie 

No. va so, | wise fo ine! Vol- Tex- (NX ; 8: ae Color. eros 
R40) ; : 

Season of 1913: 
; Selections— Poncteaeench |) Penct..| Cacse \sRerct whence 

2 ENT Ae a es SER a Tena haya 4413 14.36 WAZ, B51) 2,450 96 94 
3 INTO eee eee Sista Dintatey vee ae 4414 13.45 69.6 5.65 2,300 94 93 
4 TIN OED eee a cae bere Nereis oy Nate 4415 14.42 68.7 4.75 2,320 92 94 
5 INO SEUSS eA ee RIE MONEY BOCES OUST Ve Opes [tenes are 14.99 67.1 5.78 2,130 84 88 
Ul INTO eae seen ee anaaiey aber are 4416 15. 28 69.9 7.39 1, 860 92 88 
8 INFOS ICT Ser abet Seen ee init manne rca ies eee te 4417 13.97 68.5 5.14 2,200 99 92 
9 DNC psy OA aR I a eae ace el (earb GA 15.28 69.1 4.5 2, 265 96 93 

10 INE Oye REE Mat Sy SEN a ee che 16.07 68.9 5.10 1,885 90 90 
12 UNOS aN Hosen Ne apes acta crave repay Salk ores 14.82 70.5 2.85 2,155 94 92 
13 IN OA Bane Dean Mega ok tie fase aes --.2| 4418 14.36 69.8 4.50 2,150 89 90 
14 DINO ee Ne ea SN ts Be 4419 14. 54 67.2 5.98 2,350 89 94 
15 INO 2 Dee ee She cey anes, clean e 4420 15.16 70.3 4.01 2,065 89 90 
17 INI O82 OP eee ine ee eo eee spae 4421 1 5SO20 | anOneo 7.10 1,790 94 86 
18 IN eee ieee a levee NE UNE  ae eee )hS e 15.28 70.1 4.17 1,985 90 92 
19 TSN CGYG BA Svea aM su aa ee 15.16 69.8 4,32 2,030 91 90 

» 20 DMCS SLC ates ies Ne ASD Sg ta ea a 14.54 70.4 4.57 1,895 86 90 
22 INQ 274 OR ee nen weve Sars (tek AAs. 4422 14.54 72.0 3.10 2,120 95 93.5 
23 TINO UO areal ei ask ce a | eg 14.88 70.7 4.77 2,110 96 93 
24 INO OU ga ayaa oe PR OE ean ale 14.71 69.2 oato 2,080 93 .93 
25 IN OEG a see sievine tras ofuic ute a/c inc 4424 14. 48 68.9 Sy 1b 2,050 94 94 
26 INGORE GG yay tee ree RG SS SFE 4425 14. 76 72.4 1.46 2,097 95 93.5 
27 INO GS eae mere eens Ces baie 4426 15.50 67.2 7.68 1, 825 89 85 
28 NO G2 ume reenter fe ke 4427 14.99 72.2 3.49 1,975 92 92 
30 TONIC os Pes Ua, rl ean ee ge er ng AW 14.71 “ile? 4.21 1, 895 90 89 

a (GHetha te yaa Nei RCs alae ah 1517| 13.88| 69.6| 5.51| 2,011| 93 91.5 
peson of 1914: 

elections— 
2 INO RAs eet ecasiare cree rethislcjers, als aie haAe 4413 12. 94 67.2 3.06 2, 685 90 95 
3 INI OES SG SER ere ee te tenemos 4414 14. 54 69.0 1.39 2, 660 89 94 
9 INO ee eras te aes lee aces She 2 4419 a2 66.9 2.67 2,675 94 92 

11 ENON ee ee ha trig a 4421 13.97 66.0 2.06 2, 590 90 92 
15 INIOEA ORB erates ek crete aie eve exGelererahee 4422 14.36 65.7 2.60 2,320 93 89 
17 INKS. HOSS BE BSC Ueth Seine aE ae peep 4423 14.71 68.0 1. 80 2,405 93 90 
27 TNO (NG) eiefis Seats Meals a SAI aman nis 4425 14.36 67.9 . 80 2,520 93 92.5 
29 INGO Pree dass SOS Sameer nets 4497 14.19 66.5 178) 2,470 91 90.5 

Sho UC inR ea ee 1517| 14.02] 67.3| 2.80| 2,648] 91.5] 98 

A comparison of these three pure lines with standard varieties will 
serve to show their relative values. Five such varieties have been 
grown and a comparison is made of their annual and average yields 
per acre, percentages of straight flour, and volumes of loaf in Table 
VI. While the data on yield are not strictly comparable, owing to the 
difference noted in the size of plats, they show that the selections 
possess the ability to produce comparatively high yields. In per- 
centage of straight flour the average shows that selection No. 66 ex- 
ceeds any of the other varieties studied, while selections Nos. 5 and 4 
exceed the Haynes, Marquis, and Red Fife. In volume of loaf the 
Haynes slightly exceeds selection No. 4, which, in turn, is superior to 
the Red Fife, Preston, Marquis, and Kubanka, while selection No. 5 
is superior to the Preston, Marquis, and Kubanka, and selection No. 
66 is superior to the Kubanka. 

These selections and several others are being further tested to 
determine more accurately their true value before any are dis- 
tributed. 
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TaBLe VI.— Yvelds of grain and of flour and volumes of loaf obtained from three pure-line 
selections of Ghirka and five standard varieties of hard spring wheat grown at the Dick- 
inson (N. Dak.) substation in 1913 and 1914. 

[The varieties are arranged in the order of their average yields. ] 

“4 Czrle Aver- 
Variety. No. 1913 1914 age. 

Yield per acre (bushels): 
GER A INOW seas cio oe aeons 1 ie erage st Si pe see 4414 | a@ 40.5 | 613.2 26.9 
GHTEK ANOS 6658: aise ee a ee Sheet eae CE gee oss yc weed 4425 | a@35.2 | 012.4 23.8 
GinkasNios Agee ic Rencsse ee ay yh SN oe Ne eta a | AEE unt age 4413 | @35.7 | 611.2 PRS 
OUI SaNIers ACESS AGS 8 Sa ode SoS s4saoene see ones Lek elas 1440 | ¢31.2 | @14.2 PRT 
IVOCiSR tease se ee senate Sete ea Ue A INE, 5 enna team ne eis 3329 | ¢ 28.3 | @10.2 19.3 
Preston Ae che Sei Sa aye = rel ana eae tes 2). se co aes ee cere 3081 | ¢ 25.6 | 4212.9 19.3 
du G2 ODN ES a eno peng ark ee ye ne ea aeg ee, Va ee we 3641 | ¢24.0 | 414.0 19.0 
MEV ep VATOS PO okies tats ct re BS a ee ate tele aps Fe aD ea att 2874 | ¢ 24.8 48.3 16.6 

Yield of straight flour (per cent): 
GATE RAR NOs COE ease ire ore PS cee ee To UR Ta Setar Ries WIE epee 4425 72.4 67.9 70.2 
VEGI Oe Wall's SAPS Beh ik PRS ay ne ean eae aot ALI Als Am dg es 1440 71.8 66.9 69.4 
BrOSCON ya 22S ees etmek seas waive ues eee ae ees ae ems Site 3081 70.7 68.1 69.4 
Ghirka UNOPS SE SEN es aR Eee ee icc a TON SEM ia a Mec el 4414 69.6 69.0 69.3 
GUNTER AUN O Fae eee bee oe 8 ee ties ore atore tae ni abe Bon come pe 4413 3? 67.2 69.2 
IBEW ES ac cos gbsaed odao 8 a3 aduag eeu se sdaascese aseee 2 nc bsasessscueeSs 2874 Me, 66. 6 68.9 
MarQUdS 2 29 o2 8 eso ees eis sewers Oo eRe sume yee 3641 69.2 63.8 66.5 
VO GMENT Oe cre eis tae ciecice i <iae SE SAEE ele epee No ape Mn ate 3329 71.8 60.0 65.9 

Volume of loaf (cubic centimeters): ; 
By TTC IS Bye cE eas OL MIs baad: BULAN = Sie omega ae 2874 | 2,260] 2,900] 2,580 

CHIE TGS S (aoe Wen) i aI HE a a peng G Soot ag REA ed Joly 4413 | 2,450| 2,685] 2,568 
TRG) TASTES ae Aces a ON MEN SILER OE ea be AA Ue 5 | Sheena NE MCE SN 3329 | 2,290] 2,775] 2,498 
GhirkayN: 75:55 ee eo ens acini Gece maces ae oe eaeae eee 4414 | 2,300] 2,660 2, 480 
BPOSUOM saa sas eiain tae = a lets <1 SESS BIE Re oe oe oi nee Oo SE ene 3081 | 2,170] 2,785 2,478 
IMB ROGUES ee pele 2s eosin he ora oe Sere eine ee Ra oee cme oo eye Mea eee 3641 | 2,250] 2,475 2,363 
Gininka tNO AGO see oe ane ka trpermeatele seave Sioa eles Sols oe ee aia 4425 2,097 | 2,520 2,309 
Kaipara ean aoe Sree hs et tae et Gn nia? Gert 1440 | 1,985 | 2,435] 2,210 

a Plats one-eightieth of an acre. c¢ Plats one-tenth of an acre. 
b Plats one forty-eighth of an acre. d Plats one forty-eighth of an acre, replicated four times. 

It is possible that a mixture of two or three of the best selections 
may result in a further improvement in yield or quality. A pre- 
liminary test to determine this, combining selections Nos. 4 and 66, 
is already under way. Crosses have been made between these best 
pure lines and other varieties of hard spring common wheat, and 
promising selections of the progeny of the second and fourth genera- 
tions are now in existence. From these a still further improvement 
in quality and in rust resistance is expected, while retaming the 
high-yielding and drought-resistant qualities of the Ghirka wheat. — 

CONCLUSIONS. 

Ghirka Spring wheat, a variety of commercial importance in 
Russia, has proved adapted to the northern part of the Great Plains 
area of the United States. The variety is susceptible to rust in 
moist seasons and in humid areas, but it has proved to be a valuable 
drought-resistant wheat. 

Tests at seven experiment stations in the northern Plains area, 
covering a period of seven years, have shown that on an average 
the Ghirka Spring has yielded more than the Rysting Fife and 
Haynes Bluestem common wheats, but less than the Kubanka 
durum wheat. The quality of the Ghirka, however, is inferior to 
that of these standard wheats. 
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Experiments are being made at the Dickinson (N. Dak.) substation 
to improve both the yield and the quality of the Ghirka wheat by 
isolating superior pure lines. Many pure lines have been tested, 
and among them selections Nos. 4, 5, and 66 have thus far proved 
superior to the others and to the original mass variety in both yield 
and quality. They also compare favorably with the standard spring 
wheats of the Great Plains area in quality as well as in yield. The 
selections are also proving valuable material for crossing with va- 
rieties possessing greater rust resistance and high quality of grain. 

From the data given it is shown that improvement in yield and 
quality is possible from pure-line selection and that good results are 
being obtained. 
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